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CLAIMS 

A ra\diation detector comprising: 
^a thermopile; and 

can enclosing the thermopile in a low 
conductivity environment, the can having a 
unitary structure of high thermal conductivity 
material, the can structure comprising an 
elongated radiation guide of a first internal 
diameter; extending from a viewing window to a 
rear volume of larger internal diameter in which 
the thermopile is mounted, the can structure 
having am outer surface with an outer diameter 
at its end adjacent to the window which is less 
than an outer diame/ter about the rear volume, 
the outer Surface fcl3^g tapered about the 
radiation gUide such that a unitary thermal mass 
of increasing outer diameter is provided about 
the end of t^e radiation guide adjacent to the 
rear volume . 

A radiation detector as claimed in Claim 1 
further comprising an additional thermal mass 
surrounding the rear volume and a portion of the 
unitary thermalV mass and in close thermal 
contact with the can structure 



3. A radiation det e\c tor as claimed in Claim 1 

wherein the can provides a narrow field of view 
from the thermopile of about sixty degrees or 
less . 
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A radiation detector as claimed in Claim 1 
wherein thk window is a lens. 



5. A radiation netector as claimed in Claim 1 

wherein the length of the radiation guide and 
the field of vyiew through the radiation guide 
from the thermoNpile are such that the thermopile 
only views an ea\r canal within about 1.5 
'centimeters of a\ tympanic membrane. 

A tympanic temperature sensor comprising: 
a thermopile ; \ and 

a can enclosing the thermopile in a low 
conductivity environment, tfrec/an comprising an 
elongated radiation guide /e«3PC&fided from a 
viewing window to a rear volume in which the 
thermopile is mountedA the radiation guide 
providing a field of v\ew from the thermopile of 
about sixty degrees or \ess 




A tympanic temperature sensor as claimed in 
Claim 6 wherein the window\is a lens. 



A tympanic temperature sens^oY as claimed in 
Claim 6 wherein the length of\the radiation 
guide and the field of view through the 
radiation guide from the thermonile are such 
that the thermopile only views an ear canal 
within about 1.5 centimeters of a\tympanic 
membrane . 
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A tympanic temperature sensor as claimed in 
Claim 6 whereiV the length of the radiation 
guide and the freld of vie/^rough the 
radiation guide from the /theVmopile are such 
that the the rmop i le \nly views an ear canal 
within about 1.0 centimeter of a tympanic 
membrane . 



A tympanic temperature sensor as claimed in 
Claim 6 wherein ttye outer thermal RC time 
constant for the/raal conduction through a 
thermal barrier/ to tfhe/can is at least two 
orders of raagrfitude give^a-t-er than the inner 
thermal RC j/ime constant for the temperature 
response o/t a cold thermopile junction to heat 
transferred to the can through the thermal 
bar r iei 



A radiation detector comprising: 

a thermopile having a hot junction and a 
cold junction, the hot junction being mounted to 
view a target ; \ 

a temperature sensor fo/r sensing the 
temperature of the! col/dl junction; 

an electronic! circjyj^t: coupled to the 
thermopile and temierajfure sensor and responsive 
to the voltage acrqss the thermopile and a 



temperature sensed 
determine the tempe 
electronic circuit 



by the temperature sensor to 
rature of the target, the 
determining the temperature 
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of the target as a function of the temperature 
of the hot! junction of the thermopile determined 
from the clold junction temperature and a thermo- 
pile coefficient; and 

a display for displaying an indication of 
the temperature of the target determined by the 
electronic icircuit. 



A radiation! detector as claimed in Claim 11 

wherein the 1 electronic circuit determines target 

1 / 4 

temperature 1 from the r elati/onship T = (KhH) + 

/I / 
T„ where tJ is the target temperature, Kh is a 



H 

gain factor, I H is /a \sense< 
thermopile and TJ ia they 
ture of the iheriiopiJle 



voltage from the 
lot junction tempera- 



A radiation detector as claimed in Claim 12 
wherein the electronic circuit determines the 
hot junction temperature from the sensed 
voltage and cold junction temperature and a 
thermopile coefficient which is specified at a 
predetermined temperature, the thermopile 
coefficient beling temperature compensated by the 
electronic circuit as a furjction of a tempera- 
ture between the hot and cold junctions. 



A radiation detector as claimed in Claim 13 
wherein the electronic circuit determines the 
gain factor Kh asi a function of the difference 
between a calibration temperature and a tempera 
ture between the h\o t and cold junction tempera- 
tures . 
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\A radiation detector as claimed in Claim 12 
wherein the electronic circuit determines the 
sain factor Kh as a function of the difference 
between a calibration temperature and a 
temperature between the hot and cold junction 
temperatures . 

A radiation detector as claimed in Claim 11 

wherein the electronic circuit determines the 

target temperature from the relationship 
4 \ 

T T « V(KhH) + T where is the^ target tempera- 

ture, H is a sensed voltage from the thermopile, 
T is a temperature of the thermopile and Kh is a 
gain factor which is a functxTon of the differ- 
ence between a c a 1 i p r afe4rt5n temperature and a 
temperatune be tweeny t^e hot and cold junction 
tempera turis . 

A radiation detector comprising: 

a thermopile mounted to view a target of 
biological surface tissue; 

a temperature sensor for sensing ambient 

temperature; \ 

an electronic circuit jcoupled to the 
\ *" 

thermopile and temperature sensor and responsive 
to the voltage acroNss the thermopile and the 
temperature sensed by the sensor to provide an 
indication of an inteVnal temperature within the 
biological tissue adju\sted for the ambient 
temperature to which th>e surface tissue is 
exposed; and \ 

a display for providing an indication of 
the internal temperature.! 
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18 . 



A radiation detector as cla/imed in Claim 17 
wherein the b\olo^Tfcal surface tissue is 



tympanic membr 
indication of cbr 





'display provides an 
temperature . 




i 



